As in all cultural divides mistrust and skepticism towards the counterpart is created. In this case it manifests itself in accusations of incompetence. 10 But what is myth and what is fact? In other words, how accurately is the mass media in portraying science?
Even though it is an essential part of the science/media interaction, only a few scholars have researched the topic, 11 which is academically linked to media studies, sociology of science and science communication.
Science news accuracy research comes out of American science journalism analysis of the 1970s and 1980s. 12, 13, 14 Part of the background for this research was a growing critique from the scientific community that the mass media is mishandling scientific research. 15 The essential finding of this work, however, is that science journalism is generally accurate, with most inaccuracies caused by omissions. 16 The majority of the early research used the scientific sources themselves to identify inaccuracies. Thus, studies directly comparing media text quotations to scientific publications are scarce. With regards to climate change, the most notable example is Allan Bells quantitative analysis from 1994 including 321 press clippings from 1988 in New Zealand. By the use of six categories of inaccuracy (scientific/technical inaccuracies, non-scientific inaccuracies, significant omissions, exaggerations and distortions of emphasis) clippings were coded by the authors of the publications. Over 80 % of the clippings were coded no worse than 'slightly inaccurate'. 17 A similar study regarding GMO food was carried out by . A comprehensive data set of press clippings from 18 American newspapers and magazines from 1992-2002 were examined. As Bell they discovered that only a minor fraction of the articles were faulty, but at the same time concluded that it only takes a few risk framed articles to change public perception of a scientific subject such as GMO food. They also coined the term 'broad brush approach' to describe the media's ability to "paint data as clear-cut factual information and leaving smaller details and subtleties of the research to more scholarly publications". 18 Similar conclusions have been made by Eldridge and Reilly in 2003 analyzing the coverage of mad cow disease in British media 19 and Bubela and Caulfield in 2004. 20 Both states that even though the majority of science news articles are loyal to the scientific claim -though simplifying them -it only takes a few distorting articles to alternate public perception on the subject.
The existing literature therefore points to the hypothesis that most of the generalized condemnation of the press coverage of science is baseless. However most studies of science accuracy have been carried out in English-speaking countries where the dominant media structure is a liberal or Anglo-American model associated with a high degree of professionalization and specialization of journalism. 21 In smaller language areas, such as Denmark, journalists are more often generalist and therefore science reporters are few. For example only one (Dagbladet Politiken) of the three major national newspapers employs a science editor. 22 Also Rikke Schimdt Kjaergaard has argued that leaving out local cultural and national contexts in media studies leads to simplistic narratives of occurring trends. She based this assertion on her finding that, contrary to US and British press, Danish media coverage of nanotechnology was not increasingly negative. 23 Moreover, inaccuracies are bound to occur from the fact that Danish science news based on scientific articles require translation from English. Therefore it is necessary to carry out separate investigations in such unique language zones as the Danish.
Objective
The main research question was as follows: How accurate are selected Danish nationwide high quality newspapers in quoting publications from Science and Nature regarding the topic climate change?
Based on the existing literature it was hypothesized that the newspapers would be fairly accurate though serious exaggerations and sensationalized claims were expected to emerge sporadically.
Also most inaccuracies were expected to be random as a result of editorial busyness and recklessness as opposed to systematic inaccuracies resulting from journalistic news values and readers appeal motives such as deliberately exaggerating or sensationalizing claims. The latter hypothesis is inspired by Maxwell T. Boykoff findings from 2007 concluding that British press is not influenced by the journalistic norm of 'balanced' reporting which would cause a bias coverage of climate change as climate skeptics are given a disproportionate amount a coverage.
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Method
Data was accumulated from the Danish media database Infomedia. Three nationwide high quality newspapers were chosen: Jyllands-Posten, Dagbladet Politiken and Dagbladet Information. Originally also tabloid newspapers were included but in order for articles to be included in the study, the scientific publication source needed to be identifiable. This was not possible for any climate change science articles covered in the tabloid press in the period. 25 The journals Science and Nature were chosen because of their status as the most widely read and most prestigious scientific journals worldwide. A number of test runs showed that news articles on climate change began rising steadily from 1997 and therefore a time period from 1997 to 2009 was chosen. All articles from uneven years including 'climate change*', 'global warming*' and 'greenhouse effect*' and quoting Science or Nature were extracted (1997, 1999, 2001, 2003, 2005, 2007 and 2009) Identifying the corresponding scientific publications in Science and Nature required some detective work as none of the 88 articles included a complete title or other unambiguous markers.
The quantitative content analysis was based on Riffe et al.'s methodology dividing the data into units. 26 'Study units' were identified as news articles on climate change, 'sampling' units as the 88 articles quoting scientific publications, 'information units' as text paragraphs including quotes and 'referential units' as the scientific publications. Inspired by Bells typology of inaccuracies and based on a pilot coding test the following categories were identified to be used in the coding process: 1) Factual inaccuracies: E.g. inaccurate numeric values or scientific terms.
2) Confusion of source: Claims from press briefings or other news outlets wrongfully credited to the scientific publication. 3) Omissions/additions: Quotations added or lacking information which misleads the scientific claims. 4) Exaggerations: E.g. elevated numeric values or increased geographic area. Note that the distinction between factual inaccuracies and exaggerations is based on the textual context. 5) Paraphrases: Misleading use of paraphrases or euphemisms. 6) Faulty conclusions: Wrongful interpretation of the scientific conclusion. E.g. a claim labeled as 'proven' even though it's classified as a hypothesis scientifically. 7) General confusion: Significantly misleading quotation seriously distorting the scientific claim. Supplementary to the quantitative method a qualitative analysis of three articles was carried out in order to determine the origin and nature of the inaccuracies. The qualitative analysis was especially focused on examining the anatomy of the confusions of source. Table 1 , the number of news articles quoting scientific publications, the total number of news articles on climate change, and the number of scientific publications all steadily grew during the period. There's an anomaly in 2005 where news articles quoting science peaked, probably caused by a series of influential articles in Science and Nature. On the 8 th of August Science printed three separate articles refuting the otherwise acknowledged research done by climate skeptic John Christy. Two weeks earlier Nature published an article hinting that anthropogenic climate actions were to blame for hurricane Katrina. After 2005 the number of news articles quoting Science/Nature slightly declined whereas both the total number of news articles and the number of scientific publications continued rising. This development is in line with Weingart et al.'s findings from 2000 stating that the scientific discourse will be marginalized and overtaken by a political discourse. 27 Regarding the quantitative content analysis the following were found: 46 out of the 88 articles contained a total of 70 inaccuracies.
Results
As shown in
Year
Articles 
Factual inaccuracies (contained in 16 % of the articles)
It is slightly worrying that basic transcription is flawed in almost every sixth article even though most of them were minor. In one article 4,5 degrees Fahrenheit was directly translated to 4,5 degrees Celsius. In another a 3,5 degrees temperature rise were converted to 5 degrees in the news article. In others time frames were changed, for example 1980-2000 instead of the correct 1982-1999.
Confusion of source (11 %)
These are considered some of the gravest inaccuracies as peer-reviewed claims in the scientific publications were mixed with either oral statements made by the researcher or journalistic interpretation added in the popularization process. For example, in one news article from 1997 statements made by the acclaimed environmentalist Wallace Broecker in a press release was confused with written statements from his respected scientific article. For example the sentence "[t]he results of the global warming could very well be a new ice age" is paraphrasing a press release but credited to a scientific article. However, this article does not mention the possibility of an imminent ice age.
Omissions/additions (23 %)
Expressions arbitrary to the scientific claims such as 'the warmest and wettest winter, 'polar bears' or 'human caused greenhouse effect' were added to direct or indirect quotes. Omissions mostly included leaving out geographic limitations. For example, in one article it was not specified that claims about the ozone layer were restricted to the arctic area. However none of the omissions or additions caused critical manipulation of the central claims of the scientific articles.
Exaggerations (7 %)
Most severe in this category was one article claiming that the earth would most likely heat up by 11 degrees over the next 100 year even though the probability stated in the scientific publication was below 4,2 %. Others included generalized claims as for example stating that the temperature has risen 5 degrees during winter time in the northern hemisphere even though the scientific claims was restricted to a few fragmented areas. In another article it was claimed that the global sea level could rise 1,4 meters within this century whereas the publication stated an uncertainty range from 0,5-1,4 meters.
Paraphrases (2 %)
Only two such inaccuracies were identified, suggesting that overall the Danish broadsheet newspapers use a consensus based objective vocabulary e.g. 'global warming' or 'climate change' as opposed to 'climate catastrophe'.
Faulty conclusions (10 %)
Most inaccuracies in this category included hypotheses or conclusions from preliminary studies being forwarded as solid facts, leaving out crucial modifications. For example, in a news article from 2005 it is reported as confirmed that the golf stream is significantly weakened while the corresponding scientific article only suggests that the results can be interpreted that way. In another the following is stated: "Researchers convinced: Climate changes on earth are human induced". In the scientific article it is modified: "[i]]t may be anthropogenically induced and may continue to rise".
General confusion (5 %)
Only four articles out of the 88 had serious inaccuracies causing general confusion about the scientific claims. Two were included in this category because of grave confusion of source. Another was included because of the high amount of inaccuracies and one because of the focus on the inaccurate conclusion that the earth most likely would warm 11 degrees Celsius within the next century. According to the primary hypothesis it is surprising to find that more than half of the news articles include inaccuracies. Also the amount of confusion of source was unforeseen -it was present in 11 % of the news articles. In most of these, exclusive information from press releases was credited to the scientific articles. This kind of detachment from the original scientific articles and foundation in other press material is also observable in categories such as factual inaccuracies, additions and exaggerations. Here claims were unconsciously being forwarded from secondary material without being fact checked in the scientific publication. These results are, nevertheless, in consensus with Woloshin's and Schwartz's research from 2002 stating that 82 % of all scientific publications being covered in the mass media are based on press releases. 28 Based on the quantitative results, it is therefore fair to criticize the high quality newspapers for mishandling scientific claims, but the essence of the present criticism is wrong. Instead of attacking the news values or journalistic norms, the debate should both emphasize journalistic work conditions with insufficient time for thoroughness as well as the communication structure currently surrounding science news, which often lets news journalist rely on secondary sources.
Also it is worth noting that many of the news articles had problems reproducing accurate temperaturesa central part of climate science news. In three articles the inaccuracy seems to stem from a lack of conversion from Fahrenheit to Celsius. In others an inaccurate temperature raise were added or an uncertainty range was omitted.
Conclusions
46 out of 88 news articles contained a total of 70 inaccuracies. Even though the majority was found to be random and seemingly unintended it is still a surprising result, especially considering that one in six included factual inaccuracies. It is therefore concluded that the selected Danish high quality newspapers were moderately inaccurate in quoting climate science from the journals Science and Nature.
Compared to both Bell's, McInerney et al.'s, Bubela and Caulfield's results this study shows a higher degree of total inaccuracies as the majority were flawed. But in line with previous research, exaggerations were neither common nor serious inaccuracies. Moreover, only four news articles could be categorized as containing general confusion. This confirms the conclusion made by McInerney et al. that only a minor fraction of news articles are distorting the original scientific claims. Therefore this study supports the scholarly founded claim that the news media does not predominantly hype science news.
Instead, confusion of source, present in 11% of the news articles, was found to be more dominant than expected. This category is particularly interesting and should invite further examination as confusion of source confuses the relationship between peer-reviewed claims and common statements originating in press or news material. This makes it impossible for the receiver to distinguish between scientifically validated claims and unconfirmed statements or interpretations.
It is therefore proposed that a change of perception is necessary within the science community from the current dogmatic perspective on the news media as sensationalizing, dramatizing and exaggerating science to a more nuanced look on the origin and flow of science news.
Discussion
A university releases press material about research being published in Science or Nature. An international news agent like Reuters or AP transmits it into the international news flow. The Danish news agent Ritzau picks it up and soon it's in every science journalist's inbox. Science news travelling this commonly used road between lab and media therefore pass through four gatekeepers, each of them processing or translating the original material. No wonder inaccuracies happen. But as this study shows the inaccuracies themselves are not the most worrying. More importantly, leaving out the gatekeepers as source skews the popularization of science.
For the receiver of science news it is therefore legitimate to ask: Where does science news come from? As mentioned earlier, research shows that 82 % stem from press releases. Furthermore K. Wilson in 2000 concluded that the majority of science reporters use news outlets as their dominant knowledge source. 29 This means that the road from lab to news becomes shadowy.
Additionally, it was impossible in the analysis to determine the origin of the inaccuracies. Some were traced to a telegram, press release or other news source making it unfeasible to hold news journalists solely responsibility for miscommunicating science. Previous research has also shown that press releases as well as scientists themselves exaggerate research claims. 30, 31 As suggested earlier, it may be fruitful to initiate a paradigm shift in the research of accuracy in science news. News articles are only the tip of the iceberg and underneath an abundant network of communication structures each influencing and possibly alternating the scientific message is buzzing 32 .
Only by mapping and understanding these structures comprehensively, can we improve the accuracy of science news.
